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Arizawn Yhant Brespers, e,

TOALL TO WHOM THESE; PRESENTS; SHATT, COMI,
3%!&“@&5, THERE HAS BEEN PRESENTED TO THE

Seeretary of Agriculture

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED DISTINGT VARIETY OF
SEXUALLY REPRODUCED, OR TUBER PROPAGATED, PLANT, THE NAME AND DESCRIPTION OF WHICH ARE
CONTAINED IN THE APPLICATION AND EXHIBITS, A COPY OF WHICH IS HEREUNTO ANNEXED AND MADE A
PART HEREOF, AND THE VARIOUS REQUIREMENTS OF LA W IN SUCH CASES MADE AND PROVIDED HAVE
BEEN COMPLIED WITH, AND THE TITLE THERETO IS, FROM THE RECORDS OF THE PLANT VARIETY
PROTECTION OFFICE, IN THE APPLICANT(S) INDICATED IN THE SAID copry, AND WHEREAS, uron
DUE EXAMINATION MADE, THE SAID APPLICANT(S) IS (ARE) ADJUDGED TO BE ENTITLED TO A CERTIFICATE
OF PLANT VARIETY PROTECTION UNDER THELAW. | | _
NOW., THEREFORE, THIS CERTIFICATE OF PLANT VARIETY PROTECTION IS TO GRANT UNTO THE
SAID APPLICANT(S) AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID APPLICANT(S) FOR THE TERM OF
TWENTY YEARS FROM THE DATE OF THIS GRANT, SUBJECT TO THE PAYMENT OF THE REQUIRED FEES AND
PERIODIC REPLENISHMENT OF VIABLE BASIC SEED OF THE VARIETY IN A PUBLIC REPOSITORY AS PROVIDED
BY LAW, THE RIGHT TO EXCLUDE OTHERS FROM SELLING THE VARIETY, OR OFFERING IT FOR SALE, OR
REPRODUCING IT, OR IMPORTING IT, OR EXPORTING IT, OR CONDITIONING IT FOR PROPAGATION, OR
g STOCKING IT FOR ANY OF THE ABOVE PURPOSES, OR USING IT IN PRODUCING A HYBRID OR DIFFERENT
RARETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT. IN
l: UNITED STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS A CLASS OF
i 1ED SEED AND (2) SHALL GCONFORM TO THE NUMBER OF GENERATIONS SPECIFIED BY THE OWNER OF
BEFITS. (84 STAT. 1542, AS AMENDED, 7 US.C. 2321 ET SEQ) . '
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OMB APPROVED NO. 0581-0055

BEPRODUCE LOCALLY. Include form number and edition date oh all reproductions.

U.5. DEPARTMENT OF AGRICULTURE-
AGRICULTURAL MARKETING SERVICE
 SCIENCE DIVISION

. delermine il a plant variety prolection

Application is required in order -to

cerlificate is lo be issued (7 U.5.C.

2421). Infoxmation is held confidential
until centificate is issued (7 U.5.C, 2426).

3. VARIETY NAME

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE

(INSTRUCTIONS ON REVERSE)
1. NAME OF APPLICANT(S) (as it is 1o appear on the Certificate}

Arizona Plant Breeders, Inc.

2. TEMPORARY DESIGNATION
OR EXPERIMENTAL NO.

DO3-21 Kronos
4. ADDRESS (street and no. or R.F.D. no., city, state, and ZIP) 5. PHONE (include area code) FOR OFFICIAL USE ONLY
P.0. Box 5985 . (602) 466-5917 PVPO NUMBER 72
Arizona City, AZ 85223 2400033
F Date
Ve canchien [, 1593
i Time -
6. GENUS AND SPECIES NAME 7. FAMILY NAME (Botanical) g 1045 AM. 0 epm
Triticum durum Graminea : F | Filing and Examination Fee:
Eis 80
8. CROP KIND NAME {Common Name) 9. DATE OF DETERMINATION E 2325. 22
N N S ————————————————————————
Date
wheat durum 3/1/91 "
: - - _ E igbczunbeA,l, /993
10. IF THE APPLICANT NAMED IS NOT A “PERSON,” GIVE FORM OF ORGANIZATION {Corporation, parinership, ¢ — -
association, etc.) i : o g 1{ Certificale Fee:
. . ’ 1
Corporation ) : v 300.00
- 11. IF INCORPORATED, GIVE STATE OF INCORPORATION 12. DATE OF INGORPORATION E Dote T T TTToTTmmmeoo
- Montana 1/18/89 3-5'76

13. NAME AND ADDRESS OF APPLICANT REPRESENT, A'ﬁVE{_S). IF_ ANY, TO SERVE [N THIS APPLICATION AND RECEIVE ALL PAPERS B

Albert E, Carleton
P.O. Box 5985

Arizona City, AZ 85223

(602) 466-5917

PHONE {include area code):

14, GHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED {Follow INSTRUCTIONS on roverse)
a Exhibit A, Origin and Breeding History of the Variely

Exhibit B, Novelty Statement
Exhibit C, Objective Description ol Variely
Exhibit D, Additional Descriplion ol Variely
Exhibit E, Stalement ol the Basis of Applicant's Cwnership
Seed Sample (2,500 viable untreated seeds). Date Seed Sample mailed lo Planl Variely Prolection Olfice
Fiting and Examination Fee ($2,325) made payable lo “Treasurer of the Uniled Slates™

I
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:j _'gjfz‘i/}?%

15. DOES THE APPLICANT(S) SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME ONLY AS A CLASS OF CERTIFIED SEED? (See section 83(a) of the
Plant Variely Protection Acl) [} YES (if “YES,” answer ilems 16 and 17 befow) 1. NO (if “NO," skip to item 18 below)

16. DOES THE APPLICANT(S) SPECIFY THAT THIS VARIETY BE : 17. IF "YES" TQ ITEM 16, WHICH CLASSES OF PRODUCTION BEYOND BREEDER SEED?
LIMITED AS TO NUMBER OF GENERATIONS? :

&

‘ K Yes [] NO H [} FOUNDATION [¥ REGISTERED CERTIFED
18. DID THE APPLICANT{S) PREVIOUSLY FILE FOR PROTECTION OF THE \,.’ARIEI'Y IN THE U.5.7
{71 YES (it “YES,” through ] Ptant Variety Protection Acl [l Patent Acl. Give date: i )

NO
19. HAS THE VARIETY BEEN RELEASED, USED, OFFERED FOR SALE, OB_MABKETED IN THE U.S. O H ?
TAAEKELED N RS OROIHERCINTRRS? Feb. 93

YES (if "YES,"” GIVE NAMES OF COUNTRIES AND DATES)
O wno
20. The applicant{s) declare(s) thal a viable sample of basic seeds of this variety will be turnished with the application and will be replenished upon request in accordance with
such regufations as may be applicable.

The undersigned applicant{s) is {are) 1he owner(s} of this sexually reproduced novel planl variely, and believe(s} that the vatiely is dislinct, unitorm, and stable as required
in section 41, and is enlitled to protection under the provisions of section 42 of the Plant Variely Protection Act,

Applicant(s) is (are) informed thal lalse represeniation herein can jeopardize protection and resull in penalties.

“SIGNATURE OF APPLIGANT [Ownet(s)] GAPACITY OR TITLE DATE
%«{f—'m ﬂﬁ%;aQuql I }2% )‘)3
" SIGNATURE OF APPLICANT [Owner{s)] CAPACITY OR TITLE DATE

- 5D-470 (06-93) Editions of Forms LS-470 (3/86) and CSSD-470 {5/89) are to be destroyed. CONTINUED ON REVERSE

/
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Kronos Durum

14.a Exhibit A, Origin and Breeding History of Kronos
Durum.

Kronos was derived by Arizona Plant Breeders, Inc.
from a Fo head selection made in a genetic male sterile
facilitated recurrent selection population. This population
was develop by the University of Arizona and released as
AZ-MSFRS-86 Quality Enhanced Spring Durum Wheat Germplasm.

The Fy population of this germplasm was grown in
Arizona in the fall of 1987 and a single head was selected
in the spring of 1988 to be grown as an F3 head-row in
Montana. Four heads were selected from this F3 row and
seeded in Arizona as an Fgq plot of four single rows in the
fall of 1988, Twenty-four (24} heads were taken from one Fq
- row within the plot and seeded in Montana in the spring of
1989. Eighteen (18} uniform, non-segregating Fg rows were
bulked to form the Fg generation. This Fg generation was

.., used for testing and a bulk increase to the Fg generation in

Arizona during the fall of 1989. The bulk Fy seed was used
to plant a small increase during the summer of 1990 in
Montana. The Fg seed harvested from Montana was designated
basic seed and was used to produce breeders seed during the

winter of 1290 in Arizona.
Kronos has a tall wvariant that occurs at the

frequency of 1 in 20,000 plants and a black awned variant
that occurs at a frequency of 1 in 20,000 plants. Male
sterility may also occur at a frequency of 1 in 50,000
plants.

Kronos is a stable and uniform variety in
agronomic appearance and performance across several
generations and environments. Agronomic and quality data to
support stability is presented in Tables I.a. through c. for
yield and agronomic characteristics; and Tables II.a. and b.

for quality+data.
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Kronos Durum

14.b. Exhibit B, Novelty Statement.

Kroncs is a spring durum wheat, early in maturity,
with short, strong and white straw. Kronos is most similar
in phenotypic appearance to the variety WestBred 881 and
WestBred Turbo. Kronos 1s one to two days earlier than
WB 881 and about 14 days earlier than WB Turbo in heading
date. Kronos is 2 to 4 cm. taller than WB 881 and about 6
c¢m. shorter than WB Turbo. Kronos has white heads and awns
like WB 881 but different than WB Turbo that has black awns
and white heads. Kronos has larger heads than WB 881 but
smaller heads than WB Turbo. The above comparisons along
with the completed objective description (l4.c. Exhibit C)
show Kronos to be a novel variety of spring durum

1l4.e. Exhibit E, Statement of the Basis of Applicant’s

Ownership.

The variety for which Plant Variety Protection is
hereby sought was developed by Dr. Albert E. Carleton, an
employee and major stockholder of Arizona Plant Breeders,
Inc. ("APB”). By agreement between the employee and APB all
~rights to any invention, discovery or development made by
the employee while employed by APB were assigned to APB with
no rights of any kind retained by the employee.



. FORM AFPROVED: OMS NO, 0531-0055
EXHIBIT €1
flﬂlontj Y

P OBJECT!VE DESCRIPTION F - VARIE_T‘(
INSTRUCTIONS: See Raverse, “WHEAT fTRlTlCUM SPP-) '
HAME OF APPLICAN Tiﬂ . . - B
Arizona- Piant’ Breeders. Inc.~'”“' o
ACDRESS (Stresl and No, or .R..F.D. Nooy cuy. Suu. md le Cod’d
P.Q.. Box’ 5985 '

. . ) "FOR OFFICIAL USE ONLY
' 7 [FVPO HUMRBER

DESIGHNATION

"'. B ’.--‘..‘!-. Baa Krones

Lo WL __.'\,_-.‘ A5

‘Place the nppropnnte number thac describes’ thc ‘varietal character o!’ thu variety-ia the boxes bclow. T
Place a zero in ficse box (e8. | 0 8! g or[ﬂ [9’ Y whea numb-er is either 99 or !cu or 9or lcu-,.. e

1. KIND: Al

= P_ol:_isu b= povLare T =zcLus

2 1 _=.cqim'o'u B

2, TYPE:

!:sor-r 3= oml—:a(Sp.euyJ ’

1 UsSPRING ° "‘2_:’#1![!1";:&"" ,= oruea (spcdw ___"' 2 ‘2 :HARD”"”M e
3- = wmﬂ: 1 RED 3 ] o‘rm-:n (Sp-cu,-) ﬂ_mber B AN
1, -SEASON NUMBER OF DAYS FROM EMERGENCE To =
3 ":~aJuw--- s ' R S
0}5 1.01 'FIRST FLOWERING 110 ] 2] LAsy Flowenins
A, MATURITY.{SOS Floworlnnl TR e _ . .
1‘3 2 1 HO, OF oavs unusn THAN TERPY ._-.A; seeraeasas | 6' Y= ARTHUR . . 2= ;g:o'yjr_ \ J=cHRIS
1 e ' ' - “ATLEMHI" < §'= NUGAINES 6 =LEEDS .
—-j= uo.oroavsz.arsn'rnm.....................‘ il D o - : :
N T R EE s EEE AL R T e T - e
5. PLANT HEIGHT (Ftom so" fevel td top of hocd} 3
1.0 8- 8; M. HIGH " T S
y 5 ISARTI;UI; 2 .-"CQ"'T 3 CHR'S B
3.” 3 OTPRER ‘.:_.:. SETEEY | 6 o e 5 "ucMnEs 6 LEEDS :

NTHER‘C.OL'OR: aplge L AR CI

LR w2 .
lzyeteow' 2z funeie

s PLANT COLOR AT BOOT!NG (Sco nnuo).
T

2 .1 = YELLOW GREEN " (2= GREEN _3= ;

3 SYEWS R ‘
. : ] } s ! nEL
¥ Aubocymn— 1r ABSEHT 2= PRESEH? s .2 ¥Wary bloom: -1 = ABSENT ... 2 % PRESENT ..
g Hlmaeu ol' lut R L .‘-. T e . - S
1 [Fisteraode’ of Tackiz: f'e A SENT 2 = PRESERT < 767 , o lmeqo;!es:t I'zHoLLow 2 =soLID
g - el L ’ ’
: ‘ - i 3 " oo . g {.CM. INTERNODE LENGTH BETWEEN FLAG LEAF |
0 4 NO, OF HOOE‘S (od‘l!‘!l(‘l'l“ from node -bon “ﬂbm;ﬂ“l' i . 119 "AND LEAF BELOW

9. AURICLES: -

- | -Anthocyanin: -1 = ABS_ENT.:.: . 2= PRESENT o a1 1] Haiciness: |1 = ABSENT 2 = PRESENT
0. LEAF: T : . 3

=] Flag-leaf sy |azn=cr 2= a:cumn:o T o
] | booting stage: Ton L.n 2 | Flag leaf:

1= NOT TWISTED 2% TWISTED
- 3 = OTHER (Specily): : :

1] Huics of fiesc beal '-"‘.'Fs; 1= AsseEnt ‘2 ”IA;P.:“-EA_”‘:“T' T 2 [ Waxy bloom of flag leaf sheady: 1= ‘“."SENT 2 = PRESENT
2{0 | wm.vear wioTn (nm toat below flaa 100 13 2' o LEAKF LENGYH (Firet feaf baiow fiag leal):

FORM LMGS 4708 (6-82} (Formerly Form Lres 4706 (3-79}. which may be modl

: - . . : C B A T T E . .
- . .
: i . . . . - P Y . L .
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Awnedness: | = AWNLESS 2 AFICALLY AWNLETED

'AI‘.=_WHIT‘.§"-‘:"2‘-‘YELI;OW" 3 =ik

3

ED;nsuy M=Lax 2= osns-’:—:
4
1

[0

19 | oM. LenGTH- oL

i

© 6 = BLACK 7 = OTHER (Specily):

T A =

L7 TAPERING 22 STRAP 3 = CLAVATE
;4= OTHER (Specily}

4= AWNED

4 = RED”

18 | sm. wioTH

12, GLUMES AT MATURITY:

3. 3-vowa (e smmy o o

o :'. B . . - A T A e
"Shoulder 1 = WANTING ™~ 2 5 OBLIQUE "3 = ROUNDED

Len,q:h ] = SHORT (CA. 7 mm.) 2 = MEDIUM (CA. & mm.)-

4 shapé: 4= SQUARE 5= ELEVATED 6 = APICULATE

3 Width: | = NARROW(CA. Imm.) 2 = MEDIUM (CA. 1.5 mm.)
N Y R 3 w|ne(c4 4mm; o

3 Besk: 1= oé'rusé 2= ACUTE 3 = ACUMINATE

13. COLEQPTILE COLOR:

. SEEDLIHG ANTHOCYAHIN:

1 l-= WHITE 2z REQ’ 3=PURPLE 1 l -AMENT 2 PRESENT
15. JUVEN;LE PLART GROWTH HABIT: . o ) - i .
: l—] | = PROSTRATE 2 = SEMI-ERECT 1:crECcT
14, SEED:; o o TR - .
3] Shaves trovare © 2eovgL 3= eruemioa 1] Cheets 1 = mounoED 2 = AnGuLAR

Brush: ] = SHORT 2 =MEDIUM 3 = LONG

1
l | -Colurr-1 =WHITE . . 2 = AMBER . ..3=RED.. 4= PURPLE. 5= o_TH,.ﬁR {Specily)

1, Brush: 1= NOT COLLARED 2= COLLARED

Phenol reaction™™  ~ 1 = )VORY~ 2= FAWN 3'=LT..BROWN

(See instmyctlone)i | 4 =BROWN, SEBLACK (5= Umc_lna.e.hz :/f -

t | 5 | M. PER 1000 sEEDS

2
gl 9 | . rensrw . | g |3 | MM wioTH
17. SEED CREASE: . .
I 1 Wideh: 1= 501. oR LESS OF KERNEL ‘WIHOKA® - 1'- Depth: .} = 20% OR LESS OF KERNEL *SCOUT"
—J- 2 = 30% OR LESS OF KERNEL ‘cHRis* ' ’ .2 = 35% OR LESS OF KERNEL "CHAIS
‘32 MEARLY AS WIDE AS KERNEL 'LEMHI . '3 =30% OR LESS OF KERNEL "LEMHI", 5“% o
18, DISEASE: (0 = Net- Tested, 1= Susceptible, 2= quluonl) o ’ -' "" \J“’J = r;;/i/ g
- : 2T Y-
STEM RUST . - LEAF RUST : STRIFE RUST ~ . A
0 (Races)” - ¥ 50 .(Races) . o 0 (Raceg): ° O3k ENE 5 N
S e L = o = CUSDA AMS
2 | PowpERY MILDEW 0| suNT 0 | ovsen rsp.cuy)

o e e

19, INSECT: (0 = Not Tested; 1 = Susceptible, 2 = Resistant)

{o [sawrey . Jo | aeniDcBydv) 0 | oreEN BUG
Q |OTHER(Speeity JERTE 0 I 1E T ueciaN FLY 0 fsr .. [0 ]A
RACES: :
' 0o 0}E 0 |F 0j°
20, INDICATE WH|CH VARIETY MOST CLOSELY RESEHB‘LES THAT SUBHITTED
' CHARACTER B : HAME OF VAR'ETY CHARACTER : e NKRE OF VARIETY
Plant tillering WB Turbo Seed size WB 881
Leaf size”. ~ * |WB Tuxrbo Seed shape WB 881
Leaf color WRB 881 Coleopiile eléngation WB 88%1: .
Leof catriege WB 8817 Seedling pigmentation WB 881
INSTRUCTIONS

-GENERALL The lolluwm; publlcauons may be uscd a5 a ufeleacc lld lot lhe :nndudlxu ion of terms and Pwﬂ'd“fel (°t CONP’NNS this '0"“

{a) L.W. Briggle and L. P. Reitz, 1943, ifi
Bulletin 1218, United Suu-s Deparmem ol Agriculiuge.

aited Scares, Technical .

nd Yhea Varictles Grown § ln the

(b) W.E. WaIIS. 1963, A Standaedized Phenol Method for Testing Whent Sceds for Vuneul Puruz. contribution No. 18 to the handbock of
sccd teating ptcpued by the A;sonauon of Olficial Seed Analysis. (Sea attachment.)
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‘Table 14.b.1 Plant Height (in centimeters} on Kronos, WB 881 and Turbo Durums Grown at 3 Locations
for 1992 and 1993 by Arizona Plant Breeders.

Casa Grande, AZ Shafter, CA El Centro, CA
MEAN
Variety 1992 1993 1992 1993 1992 1993 HEIGHT
Kronos 88 89 87 86 88 87 87.5
wB 881 86 86 85 87 85 84 85.5
WB Turbo - B4 93 91 92 95 24 93.2

L-Test: Two-Sample Assuming Equal Variances (0.05 confidence level)

Kronos WB 881

Mean 875 85.5
Variance 1.1 1.1
Observations _ 6 6
Pooled Variance 1.1
Hypothesized Mean Difference 0

df 10
t 3.302891
P(T<=t) one-tail 0.003987

" t Critical one-tail 1.812462
P(T<=t) two-tail 0.007974
1 Critical two-tail 2.228139

t-Test: Two-Sample Assuming Equal Variances (0.05 confidence fevel)

Kronos WB Turbo

Mean 87.5 93.16667
Variance 1.1 2.166667
Observations 6 6
Pooled Variance 1.633333
Hypothesized Mean Difference 0
df 10
t -7.67982
P(T<=t) one-tail B.4E-06
t Critical one-tail 1.812462
P(T<=t) two-tail 1.68E-05

t Critical two-tail

o 2228139

[GAEXCEL\KRON_HT XLS]
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‘Table 14.b.2 Heading Date (in days to heading after planting) for Kronos, WB 881 and Turbo Durums Grown at
3 Locations for 1992 and 1993 by Arizona Plant Breeders.

Casa Grande, AZ Shafter, CA El Centro, CA
MEAN
_ HEADING
Variety 1992 1993 1992 1993 1992 1993 DATE
Kronos 80 79 88 85 79 81 82.0
wB 881 81 82 89 86 81 82 83.5
WB Turbo g2 93 97 94 91 93 93.3

t-Test: Two-Sample Assuming Equal Variances (0.05 'conﬁdence level)
Kronos WRB 881

Mean 82 83.5

Variance 13.6 10.7

Obhservations 6 6
" Pooled Variance 12.15

Hypothesized Mean Difference o

df 10

t -0.74536

P(T<=t) one-tail 0.236606

t Critical one-tail 1.812462

P(T<=t) two-tail 0.473212

t Critical two-tail 2.228139

{

t-Test: Two-Sample Assuming Equal Variances (0.05 confidence level)
Kronos WB Turbo

Mean 82 93.33333
Variance 13.6 4.266667
Observations 6 6
Pooled Variance 8.933333
Hypothesized Mean Difference 0

df 10

t -8.56767

P({T<=t) one-tail 3.17E-05

t Critical one-tail 1.812462

P(T<=1) two-tail:.» .4 %.. - 6.33E-08
-t Critical two-tail T 2228139
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Table 14.b.3 Kernel Count (in numbers of seed per head) for Kronos, WB 881 and Turbo Durums Grown at
3 Locations for 1992 and 1993 by Arizona Plant Breeders.

Casa Grande, AZ Shafter, CA El Centro, CA
MEAN

KERNEL

COUNT
Variety 1992 1993 1992 1993 1992 1993 PER HEAD
Kronos 80 82 82 81 80 79 80.7
WB 881 63 64 61 62 59 62 61.8
WB Turbo 90 91 92 90 89 92 90.7

t-Test: Two-Sample Assuming Equal Variances (0.05 confidence level)

Kronos WRB 881

Mean 80.66667 61.83333
Variance 1.466667 2.966667
Observations 6 6
Pooled Variance 2.216667
Hypothesized Mean Difference 0
df _ 10
t 21.90976
P{T<=t) one-tail 4.39E-10
t Critical one-tail 1.812462
P(T<=t) two-tail 8.78E-10
t Critical two-tail 2.228139

t-Test: Two-Sample Assuming Equal Variances {0.05 confidence level)

Kronos WB Turbo

Mean 80.66667 90.66667
Variance 1.466667 1.466667
Observations 6 6
Pooled Variance 1.466667
Hypothesized Mean Difference 0

df 10

t -14.3019

P(T<=t) one-tail _ 2.76E-08

t Critical one-tail -0 i . 1.812462

P(T<=t) two-tail 5.52E-08

't Critical two-tail

2.228139
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